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EHealth interventions are effective in changing health behaviours, such as increasing physi-
cal activity and altering dietary habits, but suffer from high attrition rates. In order to create
interventions that are adapted to end-users, in-depth investigations about their opinions and
preferences are required. As opinions and preferences may vary for different target groups,
we explored these in two groups: the general population and a clinical sample.
Methods
Twenty adults from the general population (mean age = 42.65, 11 women) and twenty adults
with type 2 diabetes (mean age = 64.30, 12 women) performed ‘MyPlan 1.0’, which is a self-
regulation-based eHealth intervention designed to increase physical activity and the intake
of fruit and vegetables in the general population. The opinions and preferences of end-users
were explored using a think aloud procedure and a questionnaire. During a home visit, par-
ticipants were invited to think aloud while performing ‘MyPlan 1.0’. The thoughts were tran-
scribed verbatim and inductive thematic analysis was applied.
Results
Both groups had similar opinions regarding health behaviours and ‘MyPlan 1.0’. Participants
generally liked the website, but often experienced it as time-consuming. Furthermore, they
regularly mentioned that a mobile application would be useful to remind them about their
goals on a daily basis. Finally, users’ ideas about how to pursue health behaviours often hin-
dered them to correctly use the website.







Citation: Poppe L, Van der Mispel C, De
Bourdeaudhuij I, Verloigne M, Shadid S, Crombez
G (2017) Users’ thoughts and opinions about a
self-regulation-based eHealth intervention targeting
physical activity and the intake of fruit and
vegetables: A qualitative study. PLoS ONE 12(12):
e0190020. https://doi.org/10.1371/journal.
pone.0190020
Editor: Jacobus P. van Wouwe, TNO,
NETHERLANDS
Received: January 18, 2017
Accepted: December 6, 2017
Published: December 21, 2017
Copyright: © 2017 Poppe et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.
Data Availability Statement: All relevant data are
within the paper and its Supporting Information
files.
Funding: MV and LP are supported by a grant
from the Fund for Scientific Research Flanders
(FWO) (grant numbers: MV: FWO13/PDO/191;
LP:FWO.3F0.2015.0045.01; www.fwo.be). The
project is also funded by BOF (Ghent University
Special Research Fund) (grant number:
Conclusions
Although originally created for the general population, ‘MyPlan 1.0’ can also be used in
adults with type 2 diabetes. Nevertheless, more adaptations are needed to make the
eHealth intervention more convenient and less time-consuming. Furthermore, users’ ideas
regarding a healthy lifestyle should be taken into account when designing online
interventions.
Introduction
The prevalence of many chronic diseases, such as type 2 diabetes, cardiovascular diseases and
cancer, is high and still rising [1]. A healthy lifestyle, including sufficient physical activity (PA)
and fruit and vegetable intake, can prevent these diseases, or alter their negative consequences
[2–6]. However, only 35% of the Western adult population follows the guidelines of 30 min-
utes moderate- to vigorous PA on 5 days per week (and preferably every day), whereas 24%
meets the norm of eating 5 or more servings of fruit and vegetables per day [6–8]. Even people
for whom having a healthy lifestyle is key in the management of their disease, such as patients
with type 2 diabetes, often fail to be physically active on a regular basis and fail to conform to a
disease-specific dietary regime [9–11]. Consequently, there is a strong need for effective and
easy-to-implement interventions that target a healthy lifestyle.
Internet-based interventions have the potential to reach a large part of the population,
while still being able to offer a personal approach. Indeed, via computer tailoring e- (elec-
tronic) health features can be adapted to the user’s specific needs. Such interventions are
promising in changing health behaviours [12], such as increasing PA levels and altering dietary
habits [13–18], especially when interventions are informed by solid theory and use behaviour
change techniques that are evidence-based [16, 19–21]. However, even when eHealth interven-
tions are theory- and evidence-based, attrition is often high and affects the potential effect of
these programmes [22, 23]. In order to address this challenge, it has been recommended to
involve users in the design and testing of eHealth tools [24]. The experience and opinion of
end-users about core elements of online interventions may further guide eHealth development
and understand eHealth usage [25]. As eHealth interventions are often used in various target
groups [26], it is important to investigate possible differences in perceptions, opinions and
preferences between user groups. Only by doing so the needs of different target populations
can be taken into account.
In this paper, we investigate the perspectives of users on a web-based programme (the web-
site ‘MyPlan 1.0’) that aims to increase PA and fruit and vegetable intake. ‘MyPlan 1.0’ is
grounded in self-regulation theory [27, 28], and guides users through the processes of behav-
iour change via different evidence-based techniques, such as setting specific goals (goal-set-
ting), deciding how these goals can be reached (action planning), foreseeing barriers and
possible solutions (coping planning) and monitoring the behaviour change process. These
behavioural targets and self-regulation techniques are relevant for the general population as
well as for individuals with chronic diseases [29]. The potential use of ‘MyPlan 1.0’ by patients
with type 2 diabetes was also suggested by general practitioners who reflected upon the useful-
ness of that intervention for their practice [30]. Indeed, disease management of patients with
type 2 diabetes also includes alterations in PA and diet [31]. Developing an inclusive tool may
then be non-stigmatizing and more cost-effective than creating an intervention specifically
designed for adults with type 2 diabetes.
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‘MyPlan 1.0’ is effective in increasing PA and the intake of fruit and vegetables (trial regis-
tration on ClinicalTrials.gov: NCT02211040) [32, 33]. Adults of the general population per-
ceive the intervention as feasible and acceptable [32, 34]. Notwithstanding, only 24% of the
users completed the entire intervention [34]. Such high attrition rates may indicate that
‘MyPlan 1.0’ was designed too much from a top-down perspective (i.e. from a theoretical point
of view) and highlights the need for more in-depth research regarding the users’ perspectives.
Assessing users’ experiences while performing the online programme may guide further adap-
tations to the programme, and may also inform other researchers about how possible end-
users experience online programmes and how programmes can be adapted to better meet the
users’ needs.
The aim of this paper is to understand the experience of potential users, both adults from
the general population and individuals with type 2 diabetes, via a think aloud procedure and a
self-report questionnaire. Because self-report questionnaires only allow general inferences and
are sensitive to recall bias, we also used a think aloud procedure to assess users’ thoughts while
performing each step of the programme. In so doing, users provide more immediate reactions
in comparison with the opinions expressed in retrospective focus groups and interviews.
Methods
Participants
We wanted to include twenty participants from the general population and twenty participants
with type 2 diabetes. The intended sample size was based on a similar study using a think
aloud interview [35]. Furthermore, the meta-analysis of Hwang and Salvendy (2010) indicated
that 10±2 participants is sufficient for usability tests such as the think aloud method [36].
The participants from the general population were recruited via an available database, con-
sisting of individuals who had expressed their interest to participate in studies of the Ghent
Health Psychology Research Group via a website (http://www.healthpsychology.ugent.be/
vrijwilligers), and via the snowball sampling technique. Participants were purposively sampled
to have an equal distribution of men versus women, participants with low versus high educa-
tion level and younger versus older persons. Inclusion criteria were being 18 years old and
Dutch speaking. Participants with type 2 diabetes were recruited via advertisements distrib-
uted by the Diabetes Association Flanders and the Ghent University Hospital and via the
snowball sampling technique. For this group, we aimed to create an equal distribution in men
versus women. Patients had to be 18 years old, Dutch speaking and being 1 month post-
diagnosis to be eligible for participation in the study.
Six persons from the general population were not willing to take part in the study. One per-
son with type 2 diabetes could not participate because she did not have a computer. Conse-
quently, another person with type 2 diabetes was recruited. Some of the participants were
acquaintances of the interviewers.
The study was approved by the Committee of Medical Ethics of the Ghent university hospi-
tal (B670201526613) and written informed consent was obtained. There was no reimburse-
ment for participation in the study.
The intervention ‘My Plan 1.0’
‘MyPlan 1.0’ is an eHealth tool designed to increase PA and the intake of fruit and vegetables
in the general population [37]. The fully-automated and freely accessible website (www.
mijnactieplan.be) incorporates several self-regulation techniques [27] and consists of three
modules: a start module, a first follow-up module (one week after the start module) and a sec-
ond follow-up module (one month after the start module).
Users’ thoughts and opinions about a self-regulation-based eHealth intervention
PLOS ONE | https://doi.org/10.1371/journal.pone.0190020 December 21, 2017 3 / 19
Fig 1 displays an overview of the components of the start module and the order in which
they appear. First, users choose whether they would like to increase their PA, their intake of
fruit, or their intake of vegetables, and answer questions assessing demographic information.
Thereafter, they fill out a questionnaire to assess the baseline level of their selected health
behaviour. PA is assessed by the International Physical Activity Questionnaire (IPAQ-L) [38].
Fruit and vegetable intake is assessed by the Flemish Fruit Test and Vegetable Test [39]. Users
also answer questions about personal determinants for behaviour change, such as outcome-
expectancies and self-efficacy. This is done for research purposes. Next, users receive tailored
feedback based on their answers on the questionnaire assessing the chosen health behaviour,
and are asked whether they would like to make a plan to change this behaviour. Users can
decide to make a plan or leave the website. By going through the coping and action planning
components, users respectively look for solutions to tackle possible barriers (e.g. “I will put my
running shoes at the door so I don’t forget about my plan”) and create their own specific plan
to be more physically active, to eat more fruit or to eat more vegetables (e.g. “Every Tuesday I
will run for 30 minutes”). During this process, users have the opportunity to create implemen-
tation intentions in the form of an if-then plan (e.g. “If I come home from work, I will run for
30 minutes in the neighbourhood) [40]. Their specific plans together with possible barriers
and solutions are then shown in a printable format. Finally, the website invites users to moni-
tor their behaviour change and to send their plan to friends and family in order to receive
social support.
Fig 1. Overview of the start module.
https://doi.org/10.1371/journal.pone.0190020.g001
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During the follow-up modules (one week and one month after the start module), users
complete questions to assess whether they have been able to change the health behaviour of
their choice and to receive tailored feedback on their change. Thereafter users have the possi-
bility to adapt their plan based upon the success or failure of their previous plan.
Protocol and procedures
The protocol of the think aloud procedure was based on a think aloud study by Yardley and
colleagues (2010) [35]. Two female researchers (LP and CVDM) and two female master stu-
dents in Clinical Psychology (ED and VVH) performed the think aloud procedure. LP has a
Master’s degree in Experimental and Theoretical Psychology. CVDM has a Master’s degree
in Clinical Psychology. The master students were trained by LP and CVDM. Participants
were visited at home by one of the researchers. They first completed a questionnaire assess-
ing demographic information. Participants with type 2 diabetes also reported the time
since their diagnosis. Participants received the following instructions for the think aloud
procedure:
“‘MyPlan’ helps people to live a healthier life. Via this tool you can choose whether you like to
eat more vegetables, consume more fruit or increase your physical activity. ‘MyPlan’ will give
you advice about your current health behaviours and help you with making a plan to change
these behaviours step by step. Currently, we try to improve the programme, and you can help
us with this. We will require you to perform the programme and develop your own plan.
When going through the programme, please state out aloud what comes to your mind. Please
do not refrain from giving critical remarks, as we can learn a lot from these comments. Also
positive experiences can be stated.”
To let participants become acquainted with verbalizing their thoughts, a short exercise was
provided. Participants were instructed to imagine their house and count the windows. They
had to state out aloud how they imagined walking through each room and counting the win-
dows. After the exercise, participants went through the website on their own computer at their
own pace. Verbalizations were voice-recorded and the computer screen was filmed via a tablet.
In contrast to the standard intervention, participants were instructed to start the first follow-
up module immediately after completing the start module. Participants did not perform the
second follow-up session, because it is similar to the first follow-up session.
When participants forgot to verbalize their thoughts, prompts such as “please try to say out
aloud what comes to your mind” or “what comes to your mind when you see this?” were given
by the researcher. When participants completed the second module of the programme, the
researcher asked them how they generally perceived the website and what they liked or
disliked.
Finally, participants filled out the Dutch version of the Website Evaluation Questionnaire
[41]. This questionnaire consists of three subscales, each having three items. The first subscale
assesses users’ perceptions regarding the personal relevance of the eHealth tool. The second
subscale measures the extent to which users experience the tool enjoyable and attractive (i.e.
their engagement with the tool). The third subscale assesses whether users feel like the tool
helped them with self-assessment and goal-setting. All items are rated on a Likert-scale, rang-
ing from 1 (strongly disagree) to 5 (strongly agree).
The home visits were carried out from March 2016 until May 2016, and lasted approxi-
mately 75 minutes.
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Data analysis
For the Website Evaluation Questionnaire, sum scores for each scale were calculated by adding
the scores for each item of a subscale (minimum = 1; maximum = 5), resulting in a possible
maximum score of 15 for each scale.
Inductive thematic analysis was conducted in order to identify recurring patterns in par-
ticipants’ perceptions about ‘MyPlan 1.0’. Thematic analysis has been defined as “a method
for identifying, analysing and reporting patterns (themes) within data” ([42] page 6). Induc-
tive or “bottom-up” thematic analysis codes the data without a pre-existing framework to do
so [42]. This technique was chosen for two reasons. First, by using a data-driven way of cod-
ing we maximally explore users’ perceptions instead of framing their ideas according to a spe-
cific theory. Second, we wanted to explore whether different themes would emerge as a
function of group, i.e. the participants from the general population and the type 2 diabetes
group. In order to code the data we followed the analysis process described by Braun and
Clarke (2006).
In a first step, all the recordings were transcribed verbatim. None of the transcripts were
returned to the participants for comments. Two researchers (CVDM and LP) read the tran-
scripts to get acquainted with the data. While reading, some general findings were written
down. In the second step, the data were read again, and initial codes were generated using
qualitative data analysis software nVivo 11 (QSR International Pty. Ltd. Version 11, 2015).
During this phase, no limit was set on the amount of generated codes. CVDM and LP each
coded the data of 10 randomly selected participants from the general population and 10 partic-
ipants with type 2 diabetes. In the third step, codes related to different opinions or experiences
(e.g. codes expressing opinions regarding lay-out versus codes expressing experiences of
awareness) identified in more than one participant’s transcript were brought together in differ-
ent themes and a first differentiation between main and subthemes was established (e.g. opin-
ions regarding lay-out and user-friendliness are both related to the design of the website, but
not to the usefulness of the website). The codes were now classified under the themes accord-
ing to the principles of internal homogeneity and external heterogeneity. Themes with a low
number of codes were removed or integrated within other themes. This phase was carried out
by CVDM for the data of the participants from the general population, whereas LP did the
same for the data of the participants with type 2 diabetes. Next, all data was read again but with
the identified themes in mind. This was done to check whether the data was well captured by
the themes. Finally, CVDM and LP discussed and defined the final themes for both groups. If
no consensus was reached, a third researcher (LD) was consulted. The participants did not
provide feedback on the findings. The completed version of the consolidated criteria for
reporting qualitative research (COREQ) checklist is added as S1 File.
Results
Participants
Twenty adults from the general population and twenty adults with type 2 diabetes participated
in the study. Demographic information for both groups is shown in Table 1.
Website Evaluation Questionnaire
Table 2 shows the results from the Website Evaluation Questionnaire for both the general sam-
ple and the individuals with type 2 diabetes. A fairly good score was given for each of the sub-
scales by both groups.
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Think aloud procedure
The content of the remarks from the general sample and the adults with type 2 diabetes was
very similar. No group-specific themes were identified. Consequently, the results of both
groups are discussed together. Table 3 gives an overview of the themes and shows the impor-
tance of each subtheme in the dataset by displaying the number of participants who endorsed
the subtheme.
Knowledge. Many participants stated their opinion about a healthy lifestyle (i.e. the posi-
tive effects of sufficient PA and the intake of fruit and vegetables). Some users agreed that hav-
ing a healthy lifestyle has a positive effect on their physical and mental wellbeing, whereas
others disagreed. Below some quotes of participants are provided. Underlined text indicates
that the participant was reading the content from the website out aloud.
Table 1. Demographic information.
General Sample (n = 20) Diabetes Sample (n = 20)
Mean age (SD, range) 42.65 years (14.47, 20–
60)
64.30 years (15.30, 18–83)
Women 11 (55%) 12 (60%)
Level of education
Primary school 0 (0%) 1 (5%)
Lower secondary education 1 (5%) 3 (15%)
Higher secondary education 13 (65%) 3 (15%)
College 3 (15%) 9 (45%)
University 4 (20%) 3 (15%)
Marital status
Single 11 (55%) 3 (15%)
Married 8 (40%) 15 (75%)
Cohabiting 1 (5%) 0 (0%)
Widowhood 0 (0%) 2 (10%)
Mean reported time since diagnosis (SD,
range)
NA 145.80 months (95.21,
6–324)
https://doi.org/10.1371/journal.pone.0190020.t001
Table 2. Results from the Website Evaluation Questionnaire.
Questions according to subscales Scale
Range
General Sample Mean (SD,
range)
Diabetes Sample Mean (SD,
range)
Personal Relevance 3–15 10.45 (2.16, 6–14) 10.85 (1.93, 6–14)
The information and advice provided by the website were of personal
relevance to me
1–5 3.70 (0.73, 2–5) 3.65 (0.75, 2–5)
The website addressed my specific problems 1–5 3.10 (0.91, 1–4) 3.45 (0.83, 2–5)
The information and advice provided by the website were appropriate for
me
1–5 3.65 (0.99, 1–5) 3.75 (0.72, 2–5)
Engagement 3–15 10.90 (2.97, 5–14) 11.35 (2.03, 8–15)
The website kept my attention 1–5 3.85 (0.99, 2–5) 4.05 (0.83, 2–5)
The website was engaging 1–5 3.45 (1.15, 1–5) 3.80 (0.70, 3–5)
I found the website enjoyable to use 1–5 3.60 (1.23, 1–5) 3.50 (1.00, 1–5)
Goal-setting 3–15 11.10 (2.02, 7–13) 11.65 (1.93, 7–15)
The website helped me to plan 1–5 3.60 (0.75, 2–4) 3.80 (0.83, 2–5)
The website helped me to think about my own behaviour 1–5 4.00 (0.79, 2–5) 4.00 (0.79, 2–5)
The website helped me to set goals regarding my PA / fruit intake/
vegetable intake
1–5 3.50 (1.15, 1–5) 3.85 (0.81, 2–5)
https://doi.org/10.1371/journal.pone.0190020.t002
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“Then I will have a smaller chance on getting diseases (cf. when eating more vegetables). . . I
hope so, but I don’t think it has much to do with it.”
(Female, 57)
“If I eat more fruit, then I will have a smaller chance on getting diseases. I do think that eating
fruit might indeed be healthy.”
(Male, 23)
“My mental wellbeing will be better (cf. when being more physically active). . . yeah, since I will
exercise and lose weight.”
(Male, 49)
“My mental wellbeing will be better. . . those things (cf. mental wellbeing and eating fruit) are
poorly related, it hardly affects your mental state.”
(Male, 78, type 2 diabetes)
Users often expressed their uncertainty about which actions actually are health-related.
“I make fresh soup. Does that also count?”
(Female, 83, type 2 diabetes)
“I once read that eating fruit after a meal is not healthy because of the fermentation process. . .
I will practically never eat it after a meal.”
(Female, 64, type 2 diabetes)
“I often eat yogurt with fruit, but I guess that does not count?”
(Female, 48)
Some users shared their opinion about behaviour change and stated that creating action
plans was unnecessary. In addition, users often believed that creating specific plans is difficult
due to changes in their week schedules.
Table 3. Number of participants that addressed a subtheme.
Theme General Sample (N = 20) Diabetes Sample (N = 20)
Knowledge
Perceptions regarding a healthy lifestyle 16 (80%) 13 (65%)
Perceptions regarding behaviour change 18 (90%) 15 (75%)
Design of the intervention
General appreciation of the website 14 (70%) 14 (70%)
User friendliness 19 (95%) 20 (100%)
Time-efficiency 15 (75%) 18 (90%)
Lay-out 8 (40%) 4 (20%)
Usefulness of the website
Opinion on the motivational value of the website 16 (80%) 10 (20%)
Opinion on the informative value of the website 10 (50%) 9 (45%)
Feelings of awareness elicited by the website 14 (70%) 10 (50%)
Personal relevance 15 (75%) 19 (95%)
Recommendations 10 (50%) 6 (30%)
https://doi.org/10.1371/journal.pone.0190020.t003
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“I have a specific goal: completely disagree. I don’t have a plan! I think it’s weird to plan when
you will eat fruit.”
(Female, 20)
“I don’t want an action plan, if I would like to eat it (cf. fruit) then I will do it, otherwise I
won’t. It doesn’t have to be planned. I just eat when I want and what I want. No plan.”
(Male, 33)
“It’s difficult because everything depends from day to day and from week to week, because not
every day or week is the same. . .”
(Female, 21)
“On how many days would you like to do your first activity? Three days a week. You do not
know in advance, right? How can I plan this? I have a busy schedule, so it is unpredictable.”
(Male, 65, type 2 diabetes)
Users often stated that they did not need or want any social support when trying to have a
healthy lifestyle. Consequently, many people were reluctant to send their plans to friends or
family.
“Do you think other people will support you? What has that to do with it? I think it has nothing
to do with each other.”
(Male, 23)
“I’m not going to send it, I’m doing this for myself”
(Female, 73, type 2 diabetes)
Furthermore, many users stated that they did not want to monitor their behaviour change.
“I’m not going to monitor this, I have my brain. I don’t want to monitor it. I’ll remember it, I
don’t need a book or diary, no. I’m not going to do this, I’m not a child.”
(Female, 48)
“In my case, it’s hard to define whether I have reached my goal and if I reached it, then I don’t
have to write it down. I don’t really see the point to start counting how many times I took the
stairs. I would rather not keep track of this every day.”
(Male, 58, type 2 diabetes)
The design of the intervention. Participants also verbalized their general appreciation of
the website and often described ‘My Plan’ as a questionnaire rather than an interactive tool
that may help users with behaviour change.
“I don’t like to fill in questionnaires, I think it’s a waste of time and it’s not useful for me. I
don’t think I would fill it in a second time.”
(Female, 20)
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Almost all users had complaints regarding user-friendliness. Generally, there were four
types of remarks. First, participants reported difficulties to fill out the questionnaires to assess
PA, or intake of fruit or vegetables.
“I don’t really know how much vegetables weigh. A tomato, how much does it weigh? The rec-
ommendation is 300 grams, but I don’t know how I should envision 300 grams. And one vege-
table weighs more than another one. . .”
(Female, 57)
Second, most participants found it hard to know how to answer questions, and doubted
whether they were actually doing what the website requested them to do.
“The advice gives you a recapitulation and then you think “I didn’t answer the questions well”,
maybe because I didn’t understand them, I don’t know.”
(Female, 69, type 2 diabetes)
Third, participants often reported difficulties with making the ‘if-then plan’.
“I find “if-then” difficult. . . It’s hard to put it into words, because well. . . I am an economist,
but you can’t say three or five or seven, “if-then” just gives you too much freedom.”
(Male, 47)
Finally, the website offered users the possibility to send their plans to friends and family.
However, users often did not know the email address of the persons they wanted to send it
to.
“Would you like to show your plan to someone. . . yeah, why not. Email address, I don’t know
by heart. . .”
(Male, 78, type 2 diabetes)
Many participants had remarks about the time-efficiency and stated that it took too much
time to go through the website. Furthermore, filling out the questionnaires was often perceived
as a waste of time.
“But it does take some time and you need to read it carefully too. And now we are lucky, but if
you fill it out during the evening and the phone rings or at the office and someone walks in,
you could be distracted, maybe it should be formulated more concisely.”
(Male, 58, type 2 diabetes)
“I think it’s—well not for me, because I have time—I think it takes too long and beats around
the bush. It’s too long, I would have forgotten about it!”
(Female, 76, type 2 diabetes)
Participants who had remarks about the lay-out. They often disliked how the website
looked, but appreciated the large font of the text.
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“I really don’t find it an attractive website. . . Look at it. It is ugly as sin, it is not attractive, it is
not interactive, it’s nothing. . . It’s for old people.”
(Female, 45)
“It’s good that the text has a large font, it invites you to read it, if it would be smaller, it would
be difficult to read.”
(Male, 58, type 2 diabetes)
Usefulness of the website. Opinions about the motivational value of the website were
mostly positive. Participants found it stimulating to make specific plans to be more physically
active or to increase their intake of fruit or vegetables.
“I think it is nice that it (cf. the action plan) is well-defined, that you see that you can actually
do more. The non-compulsory nature is gone”
(Male, 47)
“I think that making a plan helps you stick to the goal. If you really have a plan, I think you
believe that you. . . otherwise you wouldn’t make it! So, I will do it.”
(Female, 31)
Nevertheless, participants who did not like the idea of making specific plans, were not moti-
vated by the action planning component of the intervention.
“I don’t really think it’s necessary. I don’t think people will need the website to fill-in what they
have done. I don’t need it. I also don’t think it will have a large influence on whether or not I
will reach my goals, to eat fruit five times a week. That’s my opinion.”
(Female, 20)
“If this would go together with a dietician or a doctor or do it in a hospital, then I can imagine
that it will be followed, but people on their own, they fill it in and forget about it.”
(Female, 76, type 2 diabetes)
Participants often verbalized their opinion about the informative value of the website and
stated that they had learned something. These statements were mostly evoked when partici-
pants read the guidelines regarding PA and the intake of fruit and vegetables or when the web-
site displayed their BMI.
“Two pieces of fruit a day, interesting!”
(Male, 56)
“Eating olives also counts? It’s strange that it’s a fruit, it surprises me!”
(Male, 60)
“I find this (cf. the action plan) informative”
(Male, 78)
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Participants often expressed feelings of awareness when reading the guidelines about PA
and the intake of fruit and vegetables, or when filling out the questionnaire regarding these
behaviours.
“Damn, that’s not much. Horrible. . .”
(Female, 56, type 2 diabetes)
“I think it’s good that you are getting confronted with it and they highlight it and that they
really inculcate it.”
(Male, 78, type 2 diabetes)
Perceptions regarding personal relevance were also stated. Although the website was cre-
ated for adults in the general population, some participants felt like they did not belong to the
target group and believed that the website was poorly tailored to their situation.
“It really depends on your age. You will not work in the garden when your back is starting to
hurt. And if you are young, you will do more household chores, you will paint and perform
renovations, but if it is done then it’s done.”
(Male, 72, type 2 diabetes)
“Physical activity during work. . . Well, first you need to have work!”
(Male, 57)
Participants with type 2 diabetes often stated that the suggestions for fruit did not fit within
their dietary scheme.
“I shouldn’t eat apples, it’s all sugars they say. . . Mangos. . . I also don’t eat it.”
(Male, 78, type 2 diabetes)
While going through the website, some people shared their ideas about how ‘MyPlan 1.0’
could be adapted. Most recommendations involved creating a mobile application so people
would be easily reminded to their goals.
“If you really want to do it well, then you have to monitor it. But I am not good at doing this,
so an app would be really ideal to do this.”
(Male, 47)
“With an app you will be able to reach much more since you can send messages”
(Male, 60)
“It would be nice if the website showed graphs and if you could create your own tables.”
(Male, 49)
“I find it non-committal. I would rather send stuff on a daily basis. I would observe it more
closely and react rapidly to people following a plan. You would get an automatic email saying
“Have you eaten two pieces of fruit, yes or no?” and then they have to fill in which ones.”
(Female, 41, type 2 diabetes)
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Discussion
This study investigated the perspectives of users on a self-regulation-based eHealth tool
labelled ‘MyPlan 1.0’ via a self-report questionnaire and a think aloud procedure. Noteworthy,
the results of the Website Evaluation Questionnaire and the think aloud procedure indicate
that participants from the general population and patients with type 2 diabetes had similar per-
ceptions about health behaviours and ‘MyPlan 1.0’, except regarding the suggestions proposed
by the website for fruit intake. This difference is appropriate. The norms for the amount of
fruit during the day are different for people with type 2 diabetes than for the general popula-
tion. Several participants with type 2 diabetes stated to avoid some types of fruit because of the
potential impact upon their sugar level. Notwithstanding, research shows that the consump-
tion of fresh fruit, when limiting the portions based on the choice of fruit and adjusting the
insulin amounts to these choices, should be encouraged rather than discouraged in this popu-
lation [10, 43, 44]. Hence, eHealth tools targeting adults with type 2 diabetes may also provide
users with correct and up to date information about dietary guidelines. For example, when
users with type 2 diabetes create a plan to replace unhealthy snacks by a piece of fruit the pro-
gramme may explain why consuming snacks marketed specifically for people with type 2 dia-
betes should be discouraged and why it is beneficial to consume fresh fruit [44]. The same
holds for guidelines regarding PA. For example, when users with type 2 diabetes create a plan
to go hiking, information regarding the importance of regular blood glucose checks could be
shown [45].
Nevertheless, it is promising that similar comments and remarks were stated by the sample
with type 2 diabetes and the sample from the general population. This may indicate that there
is a large overlap between the needs and expectations of both groups regarding an eHealth tool
targeting a healthy lifestyle. If specific adaptations (e.g. adding information about the beneficial
effects of fruit intake or about the importance of foot care) are made, ‘MyPlan 1.0’ has the
potential to be a suitable tool for this clinical group as well. These findings may encourage
other researchers to adapt existing interventions to new target populations as it may be more
cost-effective and less stigmatizing than creating new condition-specific interventions.
According to the Website Evaluation Questionnaire users experienced ‘MyPlan 1.0’ as
engaging. This finding is further corroborated by the think aloud procedure. Users reported
that the website provided new information and raised awareness about the selected beha-
vioural target. The results of the questionnaire furthermore show that the participants per-
ceived the website as being personally relevant. However, the think aloud procedure revealed
that personal relevance can still be improved: some participants stated that the website was
poorly tailored to their specific situation. The effectiveness of offering a personalised approach
by using tailored feedback and showing information (such as for example success stories)
based on the user’s characteristics is well-established in research [18, 46–48] and should there-
fore be included as a standard element in all behaviour change interventions.
The results of the Website Evaluation Questionnaire indicate that users valued the website
as helpful for goal-setting and self-assessment. This finding was also corroborated by the think
aloud results: most of the users found it useful to make a tangible and concrete plan. Literature
has shown that action planning can indeed be an effective technique for behaviour change [28,
49]. Nevertheless, action planning strategies should be offered in a way that is understandable
for users. For example, although implementation intentions have shown to be effective in facil-
itating behaviour change [40, 50–52], users experienced great difficulties in creating their own
implementation intentions. Consequently, implementation intentions should be accompanied
by clear instructions and examples. Important to note however is that a fair amount of users
reported that they did not see the point of making a specific plan for PA, fruit or vegetable
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intake. Likewise, some users did not understand why they should monitor their behaviour
change or why they would seek for social support. This can be due to a lack of knowledge
about how behavioural change is achieved. Therefore, future interventions should include the
rationale for these components and give information to users about behaviour change and the
self-regulation techniques that can be of aid. Even more, one could give the users more auton-
omy regarding which behaviour change techniques they want to apply in a specific situation.
An important finding of our study is that the Website Evaluation Questionnaire did not
reveal the frustrations of users about the design of the website. This was better captured by the
think aloud procedure: users described the tool rather as a long questionnaire than an inter-
vention. They stated that it took too much time to go through the website and answer all the
questions. Furthermore, they described that some questions were difficult and confusing.
Although researchers are probably well aware that users prefer short and easy interventions
[53], it remains an issue to specifically address. For example, Yardley and colleagues [35] also
found that pages with extensive questions from their health-care website were often perceived
as excessive by the users.
In order to overcome this problem, researchers should check with users whether interven-
tions are sufficiently short and do not contain too much text, and adapt when deemed neces-
sary. It is clear from our findings that extensive questionnaires should be avoided in online
interventions, and kept to a minimum. Evidently, research on the efficacy of interventions
may require multiple questionnaires at baseline, during and after intervention, and at follow-
up moments. When this is the case, we recommend that participants are explicitly informed
that these questionnaires are only for research purposes and are not part of the intervention.
Another possibility to reduce the length of the online intervention is to only include the neces-
sary components of behavioural change. Therefore, more research is warranted to identify the
optimal combination of self-regulation techniques. Apart from frustrations regarding time
efficiency, some users stated that they disliked the lay-out of ‘MyPlan 1.0’. This problem can be
tackled by involving members of the target population early on in the developing process. Sev-
eral authors have provided guidelines to adapt the lay-out of websites to specific target popula-
tions (for example see [54, 55]).
Finally, many users suggested that a mobile application would be useful for monitoring
their behaviour and helping them remind about their goal. Indeed, self-monitoring has
proven to be one of the most effective techniques for behaviour change [56]. A mobile appli-
cation targeting a healthy lifestyle (mHealth) could indeed be a more convenient tool for self-
monitoring and lead to a more sustained behaviour change by providing daily reminders and
support. Furthermore, mHealth has shown to be promising in altering health behaviours [57,
58].
This study has several strengths. First, the think aloud method allows us to grasp immedi-
ate thoughts and reactions of users, not compromised by recall bias or researcher suggestions.
Second, the perceptions of two different groups were investigated and found to be similar. As
such, ‘MyPlan 1.0’ seems to have potential in clinical samples, such as patients with type 2
diabetes. Finally, the sample was heterogeneous and there was an equal distribution regard-
ing sex, age and education. This study has also some limitations. First, a shortcoming of the
think aloud method is that performing the intervention website interferes with thinking out
aloud. Some users reported difficulties to simultaneously read text and to think aloud. Fur-
thermore, users were more likely to elaborate on the things they found difficult or superflu-
ous than highlighting the aspects they appreciated. Second, there are no norms available for
the Website Evaluation Questionnaire. Therefore, the interpretation of low or high scores is
arbitrary. Moreover, one should be cautious when interpreting results of the Website Evalua-
tion Questionnaire, because users tend to give higher scores on the questionnaire compared
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to their actual experience [59]. Furthermore, although the calculated means of the Website
Evaluation Questionnaire show that the intervention was perceived as engaging, relevant and
helpful, a large range was found on all three subscales. This suggests that a certain group of
users did not evaluate the intervention positively. Third, the fact that users went through the
follow-up module immediately after filling out the start module compromises the ecological
validity of the comments regarding the follow-up. Fourth, there is always the potential that
results are biased. The–even unintended- influence of researchers (e.g. training, profession)
may result in a confirmation bias [60]. However, we used a strict protocol for the think aloud
procedure (e.g. the use of predefined prompts) and for the analyses of the data (e.g. the use of
double coding). Furthermore, the interviewers were not involved in the development of
‘MyPlan 1.0’. Bias may also result from social desirability, especially because the researcher
was sitting next to the participant [61]. In so doing, participants may have provided a more
positive view about ‘MyPlan 1.0’ by neglecting the problems of the programme. However, we
explicitly asked participants not to refrain from remarks, and stressed the constructive nature
of these remarks for the further optimization of the programme. Finally, we did not assess
specific characteristics of the clinical sample such as their treatment options or the presence
of late-complications. This information might have given us more in-depth knowledge
regarding our study population.
To conclude, this study used a think aloud procedure and a questionnaire to gain insight
in the perceptions and preferences of the users of a self-regulation-based eHealth interven-
tion. The presented study showed that the intervention, providing small adaptations, can also
be used in tertiary prevention of type 2 diabetes. We thus argue that ‘MyPlan 1.0’ might be
able to help adults with type 2 diabetes to adopt a healthier way of living which in turn will
have a positive impact on the further development of their disease (i.e. better glycemic con-
trol [45] and a reduced risk of diabetic complications [62]). Furthermore, we found that
there are still strong efforts needed to make eHealth interventions more convenient and less
time-consuming. Finally, users’ ideas regarding health and behaviour change can form possi-
ble hindrances and should be taken into account. This study could be a first step in the devel-
opment of an engaging eHealth intervention, but more research is needed to investigate how
behaviour change techniques can be more conveniently implemented in eHealth. The use of
mHealth can contribute to this process. Adaptations made to ‘MyPlan 1.0’ based on this
study are described in S2 File. In further developmental phases, perspectives of users should
again be explored in order to make constant improvements regarding personal relevance and
user-friendliness.
Supporting information
S1 File. Completed COREQ checklist.
(PDF)
S2 File. Adaptations made in ‘MyPlan 2.0’. This file describes how ‘MyPlan 2.0’ was adapted
based on users’ remarks and frustrations discussed in this study.
(PDF)
S3 File. Think aloud Interviews. This file contains the transcribed interviews.
(ZIP)
S4 File. Website Evaluation Questionnaire data. This file contains the data from the Website
Evaluation Questionnaire.
(SAV)
Users’ thoughts and opinions about a self-regulation-based eHealth intervention
PLOS ONE | https://doi.org/10.1371/journal.pone.0190020 December 21, 2017 15 / 19
Acknowledgments
We thank Evy Declerck and Victoria Van Hecke for their help with the data collection and
Laurent Degroote for his contribution to the data analysis process.
Author Contributions
Conceptualization: Louise Poppe, Celien Van der Mispel, Ilse De Bourdeaudhuij, Maïte´ Ver-
loigne, Geert Crombez.
Data curation: Louise Poppe, Celien Van der Mispel.
Formal analysis: Louise Poppe, Celien Van der Mispel.
Funding acquisition: Louise Poppe, Celien Van der Mispel, Ilse De Bourdeaudhuij, Geert
Crombez.
Investigation: Celien Van der Mispel.
Methodology: Louise Poppe, Ilse De Bourdeaudhuij, Maïte´ Verloigne, Geert Crombez.
Project administration: Ilse De Bourdeaudhuij, Maïte´ Verloigne, Geert Crombez.
Resources: Samyah Shadid, Geert Crombez.
Supervision: Ilse De Bourdeaudhuij, Maïte´ Verloigne, Samyah Shadid, Geert Crombez.
Visualization: Louise Poppe, Celien Van der Mispel.
Writing – original draft: Louise Poppe, Celien Van der Mispel, Ilse De Bourdeaudhuij, Maïte´
Verloigne, Samyah Shadid, Geert Crombez.
Writing – review & editing: Louise Poppe, Celien Van der Mispel, Ilse De Bourdeaudhuij,
Maïte´ Verloigne, Geert Crombez.
References
1. Geneau R, Stuckler D, Stachenko S, McKee M, Ebrahim S, Basu S, et al. Raising the priority of prevent-
ing chronic diseases: a political process. The Lancet. 2010; 376(9753):1689–98. http://dx.doi.org/10.
1016/S0140-6736(10)61414-6.
2. Boeing H, Bechthold A, Bub A, Ellinger S, Haller D, Kroke A, et al. Critical review: vegetables and fruit in
the prevention of chronic diseases. Eur J Nutr. 2012; 51(6):637–63. https://doi.org/10.1007/s00394-
012-0380-y PMID: 22684631
3. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, et al. Physical activity and public
health: Updated recommendation for adults from the American College of Sports Medicine and the
American Heart Association. Med Sci Sports Exerc. 2007; 39(8):1423–34. https://doi.org/10.1249/mss.
0b013e3180616b27 PMID: 17762377
4. Lindstro¨m J, Ilanne-Parikka P, Peltonen M, Aunola S, Eriksson JG, Hemio¨ K, et al. Sustained reduction
in the incidence of type 2 diabetes by lifestyle intervention: follow-up of the Finnish Diabetes Prevention
Study. The Lancet. 2006; 368(9548):1673–9.
5. Lock K, Pomerleau J, Causer L, Altmann DR, McKee M. The global burden of disease attributable to
low consumption of fruit and vegetables: implications for the global strategy on diet. Bulletin of the
World Health Organization. 2005; 83(2):100–8. PMID: 15744402
6. WHO. Global recommendations on physical activity for health. Geneva (2010).
7. Kimmons J, Seymour J, Serdula M. Trends in fruit and vegetable consumption among US men and
women, 1994–2005. Prev Chronic Dis. 2008.
8. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, et al. Global physical activity levels:
surveillance progress, pitfalls, and prospects. Lancet. 2012; 380(9838):247–57. https://doi.org/10.1016/
S0140-6736(12)60646-1 PMID: 22818937
Users’ thoughts and opinions about a self-regulation-based eHealth intervention
PLOS ONE | https://doi.org/10.1371/journal.pone.0190020 December 21, 2017 16 / 19
9. Deshpande AD, Baker EA, Lovegreen SL, Brownson RC. Environmental correlates of physical activity
among individuals with diabetes in the rural midwest. Diabetes Care. 2005; 28(5):1012–8. PMID:
15855559
10. Nelson KM, Reiber G, Boyko EJ. Diet and exercise among adults with type 2 diabetes findings from
the third national health and nutrition examination survey (NHANES III). Diabetes Care. 2002; 25
(10):1722–8. PMID: 12351468
11. Thomas N, Alder E, Leese G. Barriers to physical activity in patients with diabetes. Postgrad Med J.
2004; 80(943):287–91. https://doi.org/10.1136/pgmj.2003.010553 PMID: 15138320
12. Wantland DJ, Portillo CJ, Holzemer WL, Slaughter R, McGhee E. The effectiveness of web-based vs.
non-web-based interventions: a meta-analysis of behavioral change outcomes. J Med Internet Res.
2004; 6. https://doi.org/10.2196/jmir.6.4.e40 PMID: 15631964
13. Alexander GL, McClure JB, Calvi JH, Divine GW, Stopponi MA, Rolnick SJ, et al. A Randomized Clinical
Trial Evaluating Online Interventions to Improve Fruit and Vegetable Consumption. Am J Public Health.
2010; 100(2):319–26. https://doi.org/10.2105/AJPH.2008.154468 PMID: 20019315
14. Broekhuizen K, Kroeze W, van Poppel MN, Oenema A, Brug J. A Systematic Review of Randomized
Controlled Trials on the Effectiveness of Computer-Tailored Physical Activity and Dietary Behavior Pro-
motion Programs: an Update. Ann Behav Med. 2012; 44(2):259–86. https://doi.org/10.1007/s12160-
012-9384-3 PMID: 22767052
15. Davies CA, Spence JC, Vandelanotte C, Caperchione CM, Mummery WK. Meta-analysis of internet-
delivered interventions to increase physical activity levels. Int J Behav Nutr Phys Act. 2012; 9(1):1–13.
https://doi.org/10.1186/1479-5868-9-52 PMID: 22546283
16. Greaves CJ, Sheppard KE, Abraham C, Hardeman W, Roden M, Evans PH, et al. Systematic review of
reviews of intervention components associated with increased effectiveness in dietary and physical
activity interventions. BMC public health. 2011; 11(1):1.
17. Hurling R, Catt M, De Boni M, Fairley BW, Hurst T, Murray P, et al. Using internet and mobile phone
technology to deliver an automated physical activity program: Randomized controlled trial. J Med Inter-
net Res. 2007; 9. https://doi.org/10.2196/jmir.9.2.e7 PMID: 17478409
18. Krebs P, Prochaska JO, Rossi JS. A meta-analysis of computer-tailored interventions for health behav-
ior change. Prev Med. 2010; 51(3):214–21.
19. Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to intervention: mapping theoret-
ically derived behavioural determinants to behaviour change techniques. Applied psychology. 2008;
57(4):660–80.
20. Webb T, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: A sys-
tematic review and meta-analysis of the impact of theoretical basis, use of behvaior change techniques,
and mode of delivery. J Med Internet Res. 2010; 12. https://doi.org/10.2196/jmir.1376 PMID: 20164043
21. Vandelanotte C, Mu¨ller AM, Short CE, Hingle M, Nathan N, Williams SL, et al. Past, Present, and Future
of eHealth and mHealth Research to Improve Physical Activity and Dietary Behaviors. J Nutr Educ
Behav. 2016; 48(3):219–28.e1. http://dx.doi.org/10.1016/j.jneb.2015.12.006. PMID: 26965100
22. Eysenbach G. The Law of Attrition. J Med Internet Res. 2005; 7(1). https://doi.org/10.2196/jmir.7.1.e11
PMID: 15829473
23. Murray E, White IR, Varagunam M, Godfrey C, Khadjesari Z, McCambridge J. Attrition Revisited:
Adherence and Retention in a Web-Based Alcohol Trial. J Med Internet Res. 2013; 15(8):10. https://doi.
org/10.2196/jmir.2336 PMID: 23996958
24. Pagliari C. Design and Evaluation in eHealth: Challenges and Implications for an Interdisciplinary Field.
J Med Internet Res. 2007; 9(2):e15. Epub 27.5.2007. https://doi.org/10.2196/jmir.9.2.e15 PMID:
17537718.
25. Yardley L, Morrison L, Bradbury K, Muller I. The Person-Based Approach to Intervention Development:
Application to Digital Health-Related Behavior Change Interventions. J Med Internet Res. 2015; 17
(1):15. https://doi.org/10.2196/jmir.4055 PMID: 25639757
26. Perez HR, Nick MW, Mateo KF, Squires A, Sherman SE, Kalet A, et al. Adapting a weight management
tool for Latina women: a usability study of the Veteran Health Administration’s MOVE! 23 tool. BMC
Med Inform Decis Mak. 2016; 16(1):128. https://doi.org/10.1186/s12911-016-0368-2 PMID: 27716279
27. Maes S, Karoly P. Self-Regulation Assessment and Intervention in Physical Health and Illness: A
Review. Appl Psychol Health Well Being. 2005; 54(2):267–99. https://doi.org/10.1111/j.1464-0597.
2005.00210.x
28. Schwarzer R. Modeling health behavior change: How to predict and modify the adoption and mainte-
nance of health behaviors. Applied Psychology. 2008; 57(1):1–29.
Users’ thoughts and opinions about a self-regulation-based eHealth intervention
PLOS ONE | https://doi.org/10.1371/journal.pone.0190020 December 21, 2017 17 / 19
29. Thoolen B, de Ridder D, Bensing J, Gorter K, Rutten G. Beyond Good Intentions: the development and
evaluation of a proactive self-management course for patients recently diagnosed with Type 2 diabetes.
Health Educ Res. 2008; 23(1):53–61. https://doi.org/10.1093/her/cyl160 PMID: 17289660
30. Plaete J, Crombez G, DeSmet A, Deveugele M, Verloigne M, De Bourdeaudhuij I. What do general
practitioners think about an online self-regulation programme for health promotion? Focus group inter-
views. BMC family practice. 2015; 16(1):3.
31. Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M, et al. Management of hyper-
glycaemia in type 2 diabetes: a patient-centered approach. Position statement of the American Diabe-
tes Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetologia.
2012; 55(6):1577–96. https://doi.org/10.1007/s00125-012-2534-0 PMID: 22526604
32. Plaete J, Crombez G, Van der Mispel C, Verloigne M, Van Stappen V, De Bourdeaudhuij I. Effect of the
Web-Based Intervention MyPlan 1.0 on Self-Reported Fruit and Vegetable Intake in Adults Who Visit
General Practice: A Quasi-Experimental Trial. J Med Internet Res. 2016; 18(2):e47. Epub 29.02.2016.
https://doi.org/10.2196/jmir.5252 PMID: 26929095.
33. Van Dyck D, Plaete J, Cardon G, Crombez G, De Bourdeaudhuij I. Effectiveness of the self-regulation
eHealth intervention ’MyPlan1.0.’ on physical activity levels of recently retired Belgian adults: a random-
ized controlled trial. Health Educ Res. 2016; 31(5):653–64. Epub 2016/07/17. https://doi.org/10.1093/
her/cyw036 PMID: 27422898.
34. Plaete J, De Bourdeaudhuij I, Verloigne M, Crombez G. Acceptability, feasibility and effectiveness of an
eHealth behaviour intervention using self-regulation: ‘MyPlan’. Patient Educ Couns. 2015; 98(12):1617–
24. http://dx.doi.org/10.1016/j.pec.2015.07.014.
35. Yardley L, Morrison LG, Andreou P, Joseph J, Little P. Understanding reactions to an internet-delivered
health-care intervention: accommodating user preferences for information provision. BMC Med Inform
Decis Mak. 2010; 10:10.
36. Hwang W, Salvendy G. Number of people required for usability evaluation: the 10±2 rule. Communica-
tions of the ACM. 2010; 53(5):130–3.
37. Plaete J, De Bourdeaudhuij I, Verloigne M, Oenema A, Crombez G. A Self-Regulation eHealth Interven-
tion to Increase Healthy Behavior Through General Practice: Protocol and Systematic Development.
JMIR Res Protoc. 2015; 4(4):e141. Epub 22.12.2015. https://doi.org/10.2196/resprot.4835 PMID:
26694101.
38. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical
activity questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. 2003; 35(8):1381–95.
https://doi.org/10.1249/01.MSS.0000078924.61453.FB PMID: 12900694
39. Plaete J, De Bourdeaudhuij I, Crombez G, Steenhuyzen S, Dejaegere L, Vanhauwaert E, et al. The
Reliability and Validity of Short Online Questionnaires to Measure Fruit and Vegetable Intake in Adults:
The Fruit Test and Vegetable Test. PLoS One. 2016; 11(7):12. https://doi.org/10.1371/journal.pone.
0159834 PMID: 27441632
40. Gollwitzer PM. Implementation intentions—Strong effects of simple plans. Am Psychol. 1999; 54
(7):493–503. https://doi.org/10.1037//0003-066x.54.7.493
41. Morrison L, Moss-Morris R, Michie S, Yardley L. Optimizing engagement with Internet-based health
behaviour change interventions: Comparison of self-assessment with and without tailored feedback
using a mixed methods approach. Br J Health Psychol. 2014; 19(4):839–55. https://doi.org/10.1111/
bjhp.12083 PMID: 24308806
42. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 3(2):77–101.
https://doi.org/10.1191/1478088706qp063oa
43. Ley SH, Hamdy O, Mohan V, Hu FB. Prevention and management of type 2 diabetes: dietary compo-
nents and nutritional strategies. The Lancet. 2014; 383(9933):1999–2007. https://doi.org/10.1016/
S0140-6736(14)60613-9.
44. Excellence NIfHaC. Type 2 diabetes in adults: management (NG28) London: NICE; 2017.
45. Sigal RJ, Kenny GP, Wasserman DH, Castaneda-Sceppa C, White RD. Physical activity/exercise and
Type 2 diabetes A consensus statement from the American Diabetes Association. Diabetes Care.
2006; 29(6):1433–8. https://doi.org/10.2337/dc06-9910 PMID: 16732040
46. Noar S, Benac C, Harris M. Does tailoring matter? Meta-analytic review of tailored print health behavior
change interventions. Psychol Bull. 2007; 133. https://doi.org/10.1037/0033-2909.133.4.673 PMID:
17592961
47. Smeets T, Kremers S, De Vries H, Brug J. Effects of tailored feedback on multiple health behaviors.
Ann Behav Med. 2007; 33(2):117–23. https://doi.org/10.1080/08836610701307801 PMID: 17447863
48. Pruitt J, Adlin T. The persona lifecycle: keeping people in mind throughout product design: Morgan
Kaufmann; 2010.
Users’ thoughts and opinions about a self-regulation-based eHealth intervention
PLOS ONE | https://doi.org/10.1371/journal.pone.0190020 December 21, 2017 18 / 19
49. Sniehotta FF, Scholz U, Schwarzer R. Bridging the intention–behaviour gap: Planning, self-efficacy,
and action control in the adoption and maintenance of physical exercise. Psychol Health. 2005;
20(2):143–60.
50. Adriaanse MA, Vinkers CD, De Ridder DT, Hox JJ, De Wit JB. Do implementation intentions help to eat
a healthy diet? A systematic review and meta-analysis of the empirical evidence. Appetite. 2011;
56(1):183–93. https://doi.org/10.1016/j.appet.2010.10.012 PMID: 21056605
51. Be´langer-Gravel A, Godin G, Amireault S. A meta-analytic review of the effect of implementation inten-
tions on physical activity. Health Psychol Rev. 2013; 7(1):23–54.
52. Gollwitzer PM, Sheeran P. Implementation intentions and goal achievement: A meta-analysis of effects
and processes. Adv Exp Soc Psychol. 2006; 38:69–119.
53. Brouwer W, Oenema A, Crutzen R, de Nooijer J, de Vries NK, Brug J. What makes people decide to
visit and use an Internet-delivered behavior-change intervention? A qualitative study among adults.
Health Education. 2009; 109(6):460–73.
54. Nielsen J, Loranger H. Prioritizing web usability: Pearson Education; 2006.
55. Johnson R, Kent S. Designing universal access: web-applications for the elderly and disabled. Cogni-
tion, Technology & Work. 2007; 9(4):209–18. https://doi.org/10.1007/s10111-007-0063-2
56. Michie S, Abraham C, Whittington C, McAteer J, Gupta S. Effective techniques in healthy eating and
physical activity interventions: a meta-regression. Health Psychology. 2009; 28(6):690. https://doi.org/
10.1037/a0016136 PMID: 19916637
57. Arora S, Peters AL, Agy C, Menchine M. A Mobile Health Intervention for Inner City Patients with Poorly
Controlled Diabetes: Proof-of-Concept of the TExT-MED Program. Diabetes Technol Ther. 2012; 14
(6):492–6. https://doi.org/10.1089/dia.2011.0252 PMID: 22524591
58. Glynn LG, Hayes PS, Casey M, Glynn F, Alvarez-Iglesias A, Newell J, et al. Effectiveness of a smart-
phone application to promote physical activity in primary care: the SMART MOVE randomised con-
trolled trial. Br J Gen Pract. 2014; 64(624):E384–E91. https://doi.org/10.3399/bjgp14X680461 PMID:
24982490
59. Elling S, Lentz L, De Jong M, editors. Website evaluation questionnaire: development of a research-
based tool for evaluating informational websites. International Conference on Electronic Government;
2007: Springer.
60. Nickerson RS. Confirmation bias: A ubiquitous phenomenon in many guises. Review of general psy-
chology. 1998; 2:175.
61. Richman WL, Kiesler S, Weisband S, Drasgow F. A meta-analytic study of social desirability distortion
in computer-administered questionnaires, traditional questionnaires, and interviews. Journal of Applied
Psychology. 1999; 84(5):754.
62. Boule´ NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of exercise on glycemic control and body
mass in type 2 diabetes mellitus: a meta-analysis of controlled clinical trials. JAMA. 2001; 286(10):1218–
27. PMID: 11559268
Users’ thoughts and opinions about a self-regulation-based eHealth intervention
PLOS ONE | https://doi.org/10.1371/journal.pone.0190020 December 21, 2017 19 / 19
